Eight morpho-agronomic traits have been measured in six common bean (Phaseolus vulgaris L.) cultivars and their 15 hybrids aiming to estimate parents potential per se and heterotic effects of hybrid combinations (Gardner and Ebehart's method, 1966). Enough variability has bees detected among the parents for most of the studied characters. Excepting first pod insertion height the results have shown a great deal of complementation for the scored traits. Hybrids LPSPI 93-17 x FT Nobre and LPSPI 93-19 x FT Nobre have revealed the highest chances of selecting for earlier plant emergence and flowering cycle; on the other hand, 'LPSPI 93-17', 'Ápore', 'Rudá' and 'Campeão-1' have presented high potentials per se, as well as in hybrid combinations, for grain yielding increases.
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INTRODUCTION
The common bean plant is part, along with rice, of the basic diet of the Brazilian people, especially the poorest population (VIEIRA, 1988) . The national productivity, however, is low (about 600 kg.ha -1 ) and there have been significant imports of the product to meet the internal market needs (DEMARCHI, 1995) .
The Northwest of Paraná State has a contribution to the state production of less than 2% of the total (DEMARCHI, 1997) . This underlines the need to develop cultivars with greater yield capacity with adaptation to the area.
Greater bean yield could be obtained by hybridizing superior cultivars. The diallel cross procedure is a viable alternative for this, as it allows wide recombination of the genes, with greater possibility of obtaining superior genotypes (VENCOVSKY, 1970; SOUZA JÚNIOR, 1981; PAINI, 1994) . Gardner and Ebehart's method (1966) is a good option for the analysis of the diallel data because it provides detailed information on heterosis, through analytical parameterization, and on the parental potential per se (VENCOVSKY, 1970; SINGH AND SINGH, 1984; CRUZ AND REGAZZI, 1994) .
This study involved six common bean cultivars adapted to the Northwest Region of Paraná crossed in a diallel plan aiming to assess the mean varietal and specific heterosis among parents and hybrids of eight agronomic traits. Gardner and Ebehart's method (1966) was used as a first step in developing promising cultivars for the region.
MATERIAL AND METHODS
Six common bean cultivars, described in Table 1 
Orange halo.
Yellow halo, tolerance to drought. R = resistance. MR = moderate resistance. S = susceptible.
design with ten replications was used and the experimental unit was made up of one pot with two plants.
The following traits were assessed: a) mean number of days to emergence (MNDE): obtained from the ratio between the number of days from sowing and the emergence of the cotyledon at soil level in all plants in each treatment.
b) number of days to flowering (NDF): the number of days from sowing to the complete opening of the first flower on each plant in each treatment.
c) mean height of first pod insertion (MHFPI): obtained from the ratio between the distances from the soil to the insertion of the first pod and the respective number of plants in each treatment (expressed in centimeters, obtained with a tape measure).
d) mean longitudinal length of the pods (MLLP): obtained by measuring the pod length from one longitudinal extremity to the other, in a random sample of ten pods from each treatment (expressed in centimeters, obtained with a tape measure).
e) mean final plant height (MFPH): obtained from the ratio between the measurements from the soil level to the highest point of the plants and the respective number of plants in each treatment (expressed in centimeters, obtained with a tape measure).
f) mean seed number per pod (MSNP): obtained from the ratio between the total number of seeds and the total number of pods produced per plant in each treatment.
g) mean seed weight (MSW): obtained by weighing a 50 grain sample from each treatment (expressed in grams).
h) grain yield (GY): obtained from the ratio between the total weight of the grains of the treatments and the respective number of plants (expressed in g/plant).
The statistic analysis was calculated by using Gardner and Ebehart's method II (1966) .
RESULTS AND DISCUSSION

Analysis of variance for cultivars and heterosis
The analysis of variance displaying the partition of the treatments in the genetic effects due to cultivars (parents) and heterosis (Table 2 ). This then is partitioned in mean heterosis, varietal and specific mean heterosis. The mean squares associated with the treatment effects and cultivars were highly significant (P < 0.01) for all the assessed traits. Heterosis was significant for all traits at the levels considered, except for MHFPI.
The heterotic estimates showed that: a) only the NDF and MHFPI traits had no significant mean heterosis; b) significant or highly significant varietal heterosis was found for MNDE (P < 0.01), NDF (P < 0.01), MFPH (P < 0.05) and NMSC (P < 0.05); and c) there was significant or highly significant specific heterosis for the MNDE (P < 0.01), NDF (P < 0.05), MLLP (P < 0.01) and MFPH (P < 0.05).
The significant mean square values for mean heterosis for the majority of the traits indicate that there was sufficient genetic divergence among the parents assessed, resulting in a favorable situation for breeding.
In spite of no significance for mean heterosis for the NDF trait there was sufficient gene dispersion to express significance for the effects of varietal and specific heterosis, showing that, at least partially, the (1) MNDE = number of days for germination; NDF = number of days to flowering; MHFPI= mean height of the insertion of the first pod; MLLP = mean pod longitudinal length; MFPH = mean final plant height; MSNP = mean number of seeds per pod; MSW = mean weight of 50 seeds; and GY = grain yield. **Significant at the 1% level of probability by the F test. *Significant at the 5% level of probability by the F test. ns no significant. parents differed or had favorable genetic complementation in the crosses tested.
The joint analysis of the genotype effects of cultivars and heterosis showed that: a) there was expressive genetic variability among the parents included in the diallel; b) the parents were promising in gains per se; and c) the effects of genetic complementation were satisfactory for nearly all the characters assessed.
Estimates of the cultivars effect
Regarding the V i estimates, VENCOVSKY (1970) and CRUZ AND REGAZZI (1994) pointed out that cultivars with positive effect contribute to increase the value of the traits in their hybrids, while those with negative effect contribute to reduce the magnitude.
Based on this assumption, LPSPI 93-17 and FT Nobre cultivars have the greatest potential per se for inclusion in hybrid programs for the MNDE trait, increasing the seed vigor and resulting in more rapid emergence of seedlings. The Campeão-1 and Rudá cultivars, in this order, would tend to contribute undesirably to plant vigor because they have the greatest positive values for V i .
Still referring to MNDE, LPSPI 93-19 cultivar had positive small value for V i (0.0166). Therefore, 'LPSPI 93-19' should not be disregarded when the breeding strategy is for cultivars with greater seed vigor.
The joint analysis of traits MNDE and NDF indicate that LPSPI 93-19 and FT Nobre cultivars should be given more attention in the Northwest Region of Paraná State in future breeding programs for cultivars with reduced emergence and flowering periods. This possibility would result in early cultivars, allowing farmers to better use the cropped area with a greater number of harvests during the year; consequently the purchasing power of the rural population would increase with the offer of an out of season product (BARELLI, 1997) .
LPSPI 93-17, LPSPI 93-19 and Aporé cultivars had positive V i values for height of insertion of the first pod (MHFPI), which is in line with results obtained by BARELLI (1997) based on the ĝ i values, using Griffing's dialell analysis (1956) . This proves that such cultivars should be used to increase this trait in breeding programs. This is of great importance in crops where mechanized harvesting is used, as a way of avoiding contact of pods with the soil and consequent degradation of the product to be harvested.
LPSPI 93-19 and Aporé cultivars had the greatest positive V i values for MLLP. These cultivars should therefore be preferred in selection per se or for use in crosses for increased pod size.
LPSPI 93-17 and Rudá cultivars had positive V i values for the MFPH trait, while 'LPSPI 93-19', 'FT Nobre', 'Aporé' and 'Campeão-1' had negative values. Although Rudá cultivar had an indeterminate and prostrate growth habit, it is classified between groups II and III, which may have contributed to the manifestation of a lower positive V i value for MFPH (Table 3) .
LPSPI 93-17, FT Nobre, Rudá and Campeão-1 cultivars had positive V i values for MSNP. These cultivars are of interest when an increase in the number of seeds per pod is required. Consequently a reduction in grain weight is expected from plants originating in these programs, which is confirmed by the negative values for MSW in all cultivars, except 'Campeão-1' (Table 3) . Table 3 . Estimates of the mean parameters, the cultivars effect (Vi) and their standard error (SE) for eight agronomic traits assessed in six common bean cultivars, and their F1's hybrids, according to Gardner and Ebeharts' method (1966) (1) MNDE = number of days for germination; NDF = number of days to flowering; MHFPI= mean height of the insertion of the first pod; MLLP = mean pod longitudinal length; MFPH = mean final plant height; MSNP = mean number of seeds per pod; MSW = mean weight of 50 seeds; and GY = grain yield.
Aporé, Rudá and Campeão-1 cultivars had positive V i values for grain yield (GY). Therefore when breeding for superior mean yields (grams per plant), these cultivars would be desirable to supply gains per se or in intercrossing.
According to SINGH AND CHAUDARY (1985) the range of variation among the parents and between two parents differ when their amplitude is greater than twice the respective standard error. 
Estimates of mean varietal and specific heterosis
There was a discrepancy among the sign of V i (Table 3 ) and ĥ i (Table 4) for the traits MNDE, NDF, MLLP, MFPH and MSNP, which is the result of using very divergent cultivars (VENCOVSKY, 1970; CRUZ AND REGAZZI, 1994; AMARAL JÚNIOR, 1996) 
MNDE = number of days for germination; NDF = number of days to flowering; MHFPI= mean height of the insertion of the first pod; MLLP = mean pod longitudinal length; MFPH = mean final plant height; MSNP = mean number of seeds per pod; MSW = mean weight of 50 seeds; and GY = grain yield.
